Nutritional Deficiencies in Infancy
Nutritional deficiency in the human infant may arise from inadequate intake, absorption or utilization, or excessive loss. The infant's requirements must be viewed against the background of wide individual variation, so that need merges imperceptibly into dependency, with its implication of abnormal metabolic processes. Though malnutrition due to dietary insufficiency of protein or calories is the commonest nutritional disorder of childhood, clinical pWdiatrics in this country is more concerned with problems of absorption, utilization or loss than with deficient intake. Thus faulty absorption is common in coeliac disease or cystic fibrosis. Many of the inborn errors of metabolism are defects in utilization of a food constituent, so that it accumulates to cause disease, as in galactosemia, or the resultant metabolic disorder produces toxic by-products, as in phenylketonuria. Excessive loss of nutrients may be due to alimentary or renal disease, and here also metabolic errors may operate, as in renal tubular rickets. Consideration of nutritional deficiency in its broadest sense would thus include a wide range of diseases, but is here restricted to those comparatively few conditions which are due to insufficient intake of essential food constituents by infants and young children in Britain.
The only important groups of children likely to suffer from multiple serious diseases due to deficient intake are physically handicapped children, especially those with associated mental subnormality. Spastic children may be extremely ill nourished because their intakes are restricted by feeding difficulties caused by tongue thrust, inability to swallow properly, and dental dis-orders (Mitchell 1961) . Scurvy is now mainly confined to severely disabled children. Children with congenital cardiac defects are often very puny but their deficiency state may partly stem from increased requirements (Lees et al. 1965) . These chronically handicapped children have no counterpart in the animal world, for the defective animal is deliberately eliminated in husbandry and fails to survive in the wild state. Man alone preserves and nurtures the disabled.
Among non-handicapped infants and children, deficient nutritional intake may be due to: (1) Failure of adequate transfer from the mother through the placenta or the milk. (2) Ignorance or prejudice of parents or others caring for the child or of the community in which he lives. (3) Faults in food processing. (4) Deficient intake during acute illness. In many instances more than one of these mechanisms operate to produce a cumulative effect.
Failure ofTransfer through Placenta or Milk Experimental work on animals has convincingly demonstrated the adverse effect that maternal nutritional deficiency can have on the mammalian feetus. In contrast, the small amount of data available suggest that, under the ordinary circumstances of life in this country, there is no consistent relationship between the nutrition of the mother during pregnancy and that of her offspring. Compared with experimental animals, the human foetus does not grow very rapidly, and, even when the mother's diet is insufficient, foetal requirements can be met by the energy reserves of the mother (Smith 1958 , Hytten 1964 ). There is little information about foetal malnutrition due to defects in placental transfer of nutritional materials in man and still less about metabolic error within the foetus as a cause of low birth weight. The high incidence of malformation in poorly grown neonates suggests that genetic or 59 1073 25 early embryonic influences are more important in the aetiology of intrauterine growth retardation than deficient nutrition. The finding of Ounsted (1965) that a mother is likely to have poorly grown babies in successive pregnancies lends some support to this view. Some neonatal disorders, formerly believed to be due to nutritional deficit, are now no longer attributed to this. For example, the tyrosyluria of premature infants is probably not due to ascorbic acid deficiency (Mathews & Partington 1964) .
Acute nutritional disorders in the mother shortly before or during delivery may, however, cause similar disorders in her infant. Thus hyponatremia in the mother may be followed by hyponatr2mic symptoms in the newborn baby (Altstatt 1965 ). Hypomagnes;emic fits have been described in an 8-day-old infant whose mother had a low blood level of magnesium due to celiac disease (Davis et al. 1965) . After birth, deficiencies of nutrients in breast milk may accentuate the effects of prenatal malnutrition but generally the production of milk, likefeetalgrowth, proceeds more or less normally at the expense of the maternal tissues (Hytten 1960 ). Thus, for example, folate depletion occurs in the mother rather than in her breast-fed infant when maternal intake is inadequate (Matoth et al. 1965 ).
Ignorance or Prejudice ofParents or Community
Although the incidence of nutritional rickets has greatly diminished in Britain (Stewart et al. 1964 ), there has recently been a recurrence in large industrial towns. This is partly a problem of immigrant mothers who are ignorant of the need for vitamin D and relatively inaccessible to advice because of linguistic and cultural barriers (Stroud 1965) . In Glasgow, however, the indigenous mother is primarily at fault for she prefers to feed her infant on the traditional, cheap and easily available liquid milk regardless of its low vitamin content (Arneil et al. 1965 ). This is an example of individual prejudice in an enlightened community. By contrast, a disease in large measure preventable by adequate intakedental caries is partly the result of irrational prejudice on the part of the community, which insists on its right to drink fluoride-deficient water at the expense of its children's health.
Iron deficiency anemianext to dental caries the most common nutritional disorder in Britainis attributable partly to parental ignorance but also to unawareness on the doctor's part of the inadequate iron content of some infant diets. The newborn infant has a considerable turnover of iron, absorbing it rapidly from the intestinal tract and excreting it to an even greater extent in the fices, so that he may be in negative iron balance during the early postnatal period (Cavell & Widdowson 1964) . Later, faecal excretion diminishes, but the rate of growth is such that requirements may be far in excess of the available iron and anmmia is the result. The iron content of the diet is especially likely to be insufficient in the premature infant whose growth is relatively much quicker and whose total mass of hemoglobin at birth is small, even though maternal care is excellent.
It is now clear that supplemental iron will increase the haemoglobin level of most infants (Smith 1965 ) though it should not be assumed from this that most infants are antmic; there is difficulty in defining normal and optimal nutrition (Walker 1965). Nevertheless, failure to ensure an adequate intake of iron, especially by premature infants, is probably responsible for mild anmmia in many infants even in affluent sections of the community with high standards of maternal care. In less favourable circumstances, e.g. in immigrant communities, the incidence and severity of anaemia are much greater.
Faults in FoodProcessing
Heat sterilization may destroy many nutritional factors in infant foods. Thus, in the preparation of evaporated milk feeds, substantial falls in the content of lysine, pyridoxine and thiamine have been reported (American Academy of Pediatrics 1965). The levels of blood folates in infants fed on heat-sterilized milk are substantially lower than in infants fed on breast milk (Matoth et al. 1965) and this may well be a cause of anaemia in rapidly growing premature infants. The preparation of artificial infant foods is fraught with the risk of deficiency. Perhaps the best known example is the epidemic in the United States of infantile convulsions which occurred when pyridoxine was eliminated during the preparation of a wellknown liquid synthetic milk (May 1954) . Synthetic foods prepared for the treatment of metabolic disorders may also lack essential food factors and deficiency states have followed their use (Mann etaL. 1965) . Acute Illness Acute illness may cause nutritional deficiency in any child, by a combination of reduced intake, poor absorption and defective utilization. Rapid fall in body weight ensues but the loss is soon made good during recovery. Marasmus is seen only when the illness is prolonged. Failure to replace lost nutrients by adequate diet during convalescence from acute illness may precipitate signs of deficiency. Thus, infants recovering from acute diarrhoea may develop anorexia, weakness and abdominal distension if an adequate intake of potassium is not achieved.
It is in such episodes of acute deprivation that clinical evidence of deficiency of trace elements is most likely to be found. Many conditions have been attributed to such deficiencies but they are rare because the infant's requirements of trace elements are very small and are met even by marginal diets. However, if the body is already depleted of essential elements to some extent, the extreme privation of acute disease followed by the increased demands of convalescent growth, may occasionally precipitate a deficiency state.
For example, though serum copper levels are often low in malnourished infants, anaemia due to copper deficiency scarcely ever occurs, but it has been described in infants recovering from severe illness (Cordano et al. 1964 ). Schroeder et al. (1962 have shown that there is an exceptionally steep fall in the chromium content of certain human organs in the newborn period, suggesting either a dietary deficiency or an increased demand for chromium in neonatal life. They believe that chromium is an essential trace metal and that deficiency might lead to disorders of carbohydrate or fat metabolism. No such diseases have so far been recognized. Though this and other studies of trace elements are of great interest, we must be careful not to assume that demonstrably low levels or negative balances of nutrients in infancy are necessarily an indication ofunsatisfied need requiring therapeutic measures.
Dr C F Mills (Rowett Research Institute, Bucksburn, Aberdeen) Some Nutritional Limitations to Reproductive Performance and Growth in Farm Livestock In this review attention will be principally focused on the effect of specific nutrient deficiencies on the terminal stage of foetal development and on early postnatal growth and performance of farm livestock. Brief consideration will be given to recent work on the effects of moderate restrictions of the intake of a balanced diet.
Restricted Nutrient Intake, Reproductive Performance and Early Growth in Pigs and Cattle The interpretation of experiments on the influence of level of feeding on reproduction and the subsequent growth of the young pig is made difficult by our present ignorance of the nutrient requirements of the breeding sow. Lodge et al. (1966) have recently shown that levels of feeding during pregnancy providing digestible energy intakes of 3,960, 5,280 or 7,920 kcal/day, while greatly influencing weight gain during pregnancy (+9, +42 and +97 lb respectively) and having a significant effect on mean birth weight of piglets (2-4, 2-6 and 2-8 lb respectively) did not affect either the size of litter or the subsequent breeding performance. Only after three reproductive cycles on these diets was a significant depression of the rearing performance of sows receiving 3,960 kcal/day noted. Piglets in these litters were significantly lower in weight at 3 weeks of age but the difference between these and the 'higher plane' litters had disappeared after five weeks' supplementary 'creep' feeding. There was no evidence that viability of the young was influenced by the changes in the nutrient intake of their dams within the above limits. This study, like others, reflects the great capacity of the pig to maintain feetal growth and subsequent milk production despite marked dietary restriction in body weight gain during pregnancy. (For the effect of severe restriction, see Tonge & McCance 1965.) The effect of restricting the intake of a balanced ration by young growing cattle has been studied by Crichton et al. (1959, 1960 ) who compared the performance of identical twins on intakes between 60% and 110% of the suggested standard of adequacy of Morrison (1956) . A low intake greatly retarded the weight increase of calves and late-developing characteristics like body girth but had little effect on height and length which are largely determined by skeletal development. Both 'high-plane' and 'low-plane' groups reached
